Competencies of nowadays biology pre-service teacher is an important key for the future education quality. This article aimed to discuss the effectiveness of Thinking Working Scaffolding Sharing (TWSS) model implementation in Department of Biology UM. This quantitative descriptive study used learning outcomes (professional and pedagogical competencies), attitudes, and group activity of biology pre-service teacher as determinant factors of the TWSS model effectiveness. The instrument to collect the data for those parameters were product assessment and observation sheet. Universitas Negeri Malang assessment guideline was utilized to determine the pre-service teachers' competencies; meanwhile, the percentage calculation was employed as the data analysis procedure to proceed the data. The results informed: 1) the mean values of learning outcomes for professional and pedagogical competencies were 94 and 74, respectively; 2) 92% of students showed individual responsibility in completing their tasks (in which 46% was categorized as 'excellent' and the other 46% was considered as 'good'); 3) 85% of students performed excellent attitude in their group work. Therefore, the implementation of TWSS model is effective to improve natural science competencies for biology pre-service teacher.
INTRODUCTION
Science teacher should be able to master a variety of competencies, one of which is of professional competence (Hakim, 2015; Harrell, 2010; Kachalov et al., 2015) . Professionally competent science teachers are characterized by their ability to master the material, structure, and scientific mindset that supports the subjects they teach (Menteri Pendidikan Nasional, 2007) . An understanding of the science concept is essential for every science teacher (Ghazi, Shahzada, Shah, & Shauib, 2013; Kamamia, Ngugi, & Thinguri, 2014) so that they can teach optimally (Philip & Ramya, 2017) . Also, they should understand the relationship between branches of science (Aslan & Taşar, 2013) due to each branch of science is interconnected (Abdullah, Halim, & Shahali, 2011) . The teacher also comprehends the correlation between science and other subjects, such as mathematics, language, and social.
Besides having professional competence, science teachers must also have pedagogic knowledge (Bhowmik, Roy, & Banerjee, 2013; Hakim, 2015) . The reason, science teachers, should master various approaches and learning models that are most suitable for integrated science subjects (Mestrinho & Cavadas, 2018; Ramlawati, Mun'Im, & Yunus, 2018) . With pedagogical knowledge, teachers will also be able to integrate biology, physics, chemistry, and geography. They will be able to design teaching materials and methods that are suitable for integrated science subjects (Ramlawati et al., 2018) . The design will also be reflected in the learning plan. The learning plan will not be of good quality if the teacher does not understand the philosophy of integrated science. Not surprisingly, pedagogy competencies are reported to affect the academic achievement of their students (Akhyak, Idrus, & Abu Bakar, 2013; Kane, Mishra, & Dutta, 2016; Odumosu, Olisama, & Fisayi, 2018) .
Science teachers are also expected to implement contextual learning (Asrizal, Ali Amran, Azwar Ananda, 2017; Asrizal, Amran, Ananda, & Festiyed, 2018) . The material taught is expected to be useful for any situation, especially the situation in students' daily lives. Students will be trained to can solve everyday problems. Therefore, in the learning process, students must see real problems from various perspectives. Furthermore, students are expected to become problem solvers in the real-life problem. Therefore, teachers must be able to increase student awareness and involvement in everyday problems by implementing various integrated science material or learning model as has been implemented in several previous studies (Syifahayu, 2017; Yenni, Hernani, & Widodo, 2017) . Science teachers with professional and pedagogical competence will easily design such learning.
Unfortunately, science teachers who do not come from a science education background are usually less able to become qualified integrated science teachers. This statement is based on Sarfo (2013) study which reported that such teachers could not demonstrate good abilities in diploma examination for a science teacher. The cause of this condition is because they do not recognize pedagogical competence. As a result, they do not understand the philosophy of an integrated science curriculum. Furthermore, they are difficult to design a suitable learning plan and implementing an integrated curriculum.
Various studies have also reported problems related to implementing an integrated science curriculum. Research in Nigeria informs that many science teachers do not understand the science learning method and are unable to practice integrated science learning (Ogunkola & Samuel, 2011) . Such reports are also reported in Indonesia. In Semarang, many science lesson materials have not been compiled in an integrated manner (Sudjito, Keliat, & Hastuti, 2018) . The reason, many science teachers still do not know how to integrate science material. Another report in Banda Aceh also informed that the teacher had difficulty linking the concepts in science learning (Soewarno & Hidayat, 2012) . As a result, these teachers have not been able to implement integrated science learning in junior high school.
To overcome the problems associated with the low competency of science teachers, the implementation of teacher training programs is considered as the right solution. This statement is in line with Sarfo's statement (Sarfo, 2013) , which states that professional competence and teacher pedagogy can be improved through this program so that teachers can implement the integrated curriculum well. Schleigh, Bossé, & Lee (2011) also stated that this program is beneficial for teachers to be able to implement the integrated curriculum. These various statements further strengthen the teacher training program's contribution in improving teacher competence, as has been reported in various other studies (Gaikhorst, Beishuizen, Zijlstra, & Volman, 2017; Kanokorn, Pongtorn, & Somjai, 2013; Ramdhani, Ancok, Swasono, & Suryanto, 2013) . Therefore, the implementation of the appropriate learning model will optimize the lecture process in this program.
However, although it is considered necessary, research that seeks to examine the effectiveness of learning models in improving teacher competence in teacher training programs is still difficult to find. Some research focuses on the positive impact of the existence of this program in improving teacher competency (Gaikhorst et al., 2017; Kanokorn et al., 2013; Ramdhani et al., 2013; Sarfo, 2013; Schleigh et al., 2011) . Several other studies in Indonesia only examine the policies that underlie the existence of this program (Disas, 2017) and evaluate the implementation of the program (Triwinarni, 2017) . The only study in Indonesia that examined the application of learning models to increase the competency of pre-service science teachers in the teacher training program was Kurnia's research (Kurnia, Ibrahim, Widodo, & Nusantara, 2018) .
TWSS is a learning model developed by Kurnia et al. (2018) . Based on Kurnia et al. (2018) , this model can facilitate pre-service science teachers to learn and practice the design of integrated science learning. TWSS is a new learning model that can provide the opportunity for pre-service teachers to learn how to teach integrated science learning. The existence of a module that directs students to design integrated science learning is a hallmark of this model. In the previous research, the focus of the study still limited problem-solving skills parameters (Kurnia et al., 2018) . Therefore, the purpose of this study was to examine the effectiveness of the TWSS model implementation in improving the professional and pedagogical competence of pre-service science teachers in the teacher professional program.
METHOD
This quantitative descriptive study was conducted at the Biology Department, Universitas Negeri Malang (UM) by involving two research classes, i.e., C and C1 class. Each class consists of 13 students, where class C is divided into three groups (C1, C2, C3), so in class C1 (C1.1, C1.2, C1.3). The study was conducted for one semester from January to May 2017. The course "Development of Middle School Science Curriculum" was chosen as a subject in this study. This course is held in two meetings/week.
The research was focused on looking at the effectiveness of applying the TWSS model in improving the competence of prospective teachers who are not of science education background. TWSS is a four-phase learning model. First, the thinking phase, the pre-service teacher works independently. Second, the working phase, the pre-service teacher works in their respective groups. Third, the scaffolding phase, pre-service teachers will be helped to solve the difficulties they face. Fourth, sharing phase, the pre-service teacher was facilitated for discussion by involving all groups in the class. In the scaffolding phase, there was two assistance provided for pre-service teachers, i.e., expert guidance and module provision. In previous research, five modules have been developed to help pre-service teachers improve their competencies. In this study, the modules studied are limited to module 1. The competency description of Module 1 is presented in Table 1 . Arrange a basic description of cross-disciplinary four learning in a multidisciplinary approach according to the example C.2.2 Able to develop learning points into one science material and one other subject matter according to the example.
C.2.3
Design real-world problem-based learning with a transdisciplinary approach according to the example. In this study, the parameters used to determine the effectiveness of TWSS are learning outcomes, attitudes, and group activity. The two components of learning outcomes observed were professional and pedagogic competencies of pre-service teachers. Product assessment and observation sheet were used as instruments for collecting data during research. Product assessment was used to collect learning outcomes, while observation sheets were for attitudes and group activity. Attitude competency assessment refers to the Indonesian National Qualification Framework. In more detail, the attitude assessment rubric and group activity indicators are presented in Table 2 and Table 3 , respectively. Furthermore, the scores obtained by the pre-service teacher were matched with the criteria presented in Table 4 . These criteria are based on the assessment guidelines used by UM. This guidelines is used by all lecturers in determining the students' academic achievement at this institution. The TWSS model is declared effective if the pre-service teacher gets a minimum value of C.
Table 3. Social aspects indicators
Indicators Score Focus on the task 1 Actively discuss or speak to others but still in the context of the task 1 Attention to others (reprimand / encourage group work) for the completion of the task 1 Helping group work for the completion of tasks 1 
RESULTS AND DISCUSSION
Professional and pedagogical competencies are the two main competencies that must be mastered by science teachers. In this study, professional competence is manifested in the ability of students to design materials in an integrated manner, while pedagogical competence is realized in the form of developing teaching materials and learning plans. Based on the results of the study, the average professional competence of preservice teachers was 30 (maximum score of 36). On the other hand, the average pedagogic competence of pre-service teachers was 31 (maximum score of 58). Therefore, the achievement of professional and pedagogical competence of pre-service teachers was 83% and 53%, respectively. After the scaffolding phase, the two competencies have increased. Increasing professional and pedagogical competencies were from 83% to 94% and from 53% to 74%, subsequently.
Beside competencies that have been informed, student attitudes and activities during group work were also measured in this study. Measuring parameters of student attitudes was based on the effort to complete the task. As a result, 46% of teacher candidates were included in the "excellent" category, while 46% were in the "good" category. Thus, 92% of pre-service teachers were considered responsible for their independent duties. Furthermore, based on observations, 85% of students showed an enthusiastic and tolerant attitude in group work. If students are responsible for their tasks, they will be confident and enthusiastic in group work. In more detail, the data of the two parameters are presented in Table 5 . Based on the overall data obtained, the TWSS model is considered to have the potential to improve the competence and attitudes of pre-service teachers optimally. Through the implementation of TWSS, pre-service science teachers can learn, practice, and obtain assistance in understanding learning and integrated science curriculum. The reason is that various learning experiences designed in the TWSS model can facilitate preservice teachers to achieve these various competencies.
The first learning activity in the TWSS model is learning activities carried out by each pre-service teacher independently. In TWSS, this learning activity is known as the thinking phase. At this phase, Students practice an attitude of responsibility and active learning individually. Piaget's constructivism theory supports this phase. If students are actively involved in obtaining information, students can construct their knowledge (Bada, 2015) . This is also supported by brain-based learning theories, which states that if students can actively participate in learning, they will be more eager to learn (Cave, Ludwar, & Williams, 2006) .
Based on several previous reports, the activities carried out by pre-service teachers during thinking phase activities were also considered to contribute well in improving their competence, such as Syafitri (2017) research. In his research, Syafitri (2017) informs that giving questions can improve the students' performance. Other reports also inform that student performance will also increase if learning activities provide opportunities for students to learn independently (Nahdliyati, Parmin, & Taufiq, 2016) .
The next learning activity is the working phase. In this phase, pre-service teachers conduct discussion activities with members of their respective groups. The working phase is the group discussion stage. They are working phase allows students to communicate and express their ideas in group discussions. Group work is a learning activity that has been reported to have a positive impact on learning. This learning activity is reported to be effective in increasing students' motivation (Costley & Lange, 2018; Sainsbury & Walker, 2009 ) and academic performance (Vrioni, 2011) and achievement (Alfares, 2017; Tolessa, Sorale, & Sultan, 2017) . Group work is also seen as more supportive of student development compared to solitary work. Moreover, group work is also considered as an incentive for learning (Chiriac, 2014) .
After the working phase, the scaffolding phase is carried out. The TWSS model assists in 2 forms, modules, and cognitive apprenticeship. Modules contain material, assignments, and evaluations that can guide students to achieve learning goals. While cognitive apprenticeship aims to facilitate students to understand the material by linking students with an expert, lecturers can also act as experts to find solutions if students have difficulty working on assignments. The existence of scaffolding in learning provides various benefits for students. This statement is based on various reports that are studying the implementation of scaffolding in learning (Dresner, De Rivera, Fuccillo, & Chang, 2014; Malik, 2017; Thitima & Sumalee, 2012) . Therefore, in TWSS, lecturers prepare modules to help pre-service teachers master their competencies.
The existence of modules is one form of scaffolding in learning. The following research uses modules as scaffolding and makes students able to do the task well. One such study is research in Thailand, where the modules can be used to successfully complete PBL collaborative assignments (Tiantong & Teemuangsai, 2013) . Another research in Malaysia also reports that the module can help low-level elementary students in participating in remedial learning (Hasan & Ahmad, 2018) . Not surprisingly, the achievement of task completion scores for each group was able to increase after the pre-service teachers took part in the scaffolding in this study. In more detail, the values of each group before and after scaffolding are presented in Table 6 . In this study, the application of scaffolding during TWSS implementation was limited only to the use of Module 1. The material discussed in Module 1 deals with professional competence and teacher pedagogy. Based on the competencies presented in Table 1 , the competencies expected by teacher candidates after studying module 1 can master how to integrate branches of science. In the module, pre-service teachers will learn the concept of transdisciplinary material. The basic principle of the concept is that science learning must be directed to discuss environmental conditions from various scientific perspectives. Students also facilitate to studying their environmental conditions from biology, physics, and chemistry perspectives (Menteri Pendidikan dan Kebudayaan, 2013) . In integrating the branches of science, teachers must implement a transdisciplinary approach that further contextualizes learning.
The principle of scaffolding in learning is to help students achieve learning objectives (Belland, 2017; Browne, Hough, & Schwab, 2009; Malik, 2017; Sinaga & Suhandi, 2015) . The scaffolding phase is supported by Vygotsky's social constructivist theory (Malik, 2017; Shabani, Khatib, & Ebadi, 2010) . There are four important principles of Vygotsky's constructivist theory; one of them is Zone of Proximal Development (ZPD). The term refers to a condition where students are not able to master competencies if they study on their own. Vygotsky believed, by providing appropriate assistance, students will be able to achieve these competencies (Bozhovich, 2010; Mishra, 2013; Semmar & Al-Thani, 2015) .
Related to ZPD, Table 7 shows the tasks that the group cannot complete. Based on this study, ZPD is not only owned by individuals but can also occur in groups. Each group has different difficulties. These results are consistent with the Masters (2013) conducted a cohort study on "ICT for education" courses in the first semester for elementary school prospective students at La Trobe University The final step in the TWSS model is sharing phase. In the phase, class discussions are conducted. The results of working on assignments in groups are discussed in class. This phase is supported by Bandura's socio-cognitive learning theory. According to this theory, learning is the result of observing others (Harinie, Sudiro, Rahayu, & Fatchan, 2017) . Also, sharing activities are supported by Ausubel's learning theory. In this theory, if students can associate new information with the concepts they have learned, they will better master these concepts (Arends, 2012) .
Besides being supported by various learning theories, sharing activities also provide some positive impacts on learning. By conducting class discussions, each group can learn what other groups have learned. Each group will listen to opinions and products from other groups. Besides, each group will also get advice from other groups. Because of these benefits, various other learning models involve sharing activities in the learning syntax, such as think-pair-share (Arends, 2012; Yusnani, 2018) ,
The pre-service science teacher competence is an urgent issue that must be of concern to all parties. Their competency level will determine the optimal science education in the future (Hakim, 2015) . At present, Indonesia is trying to improve the quality of teachers through the teacher training program (Surya, 2016) . Through the program, all prospective teachers and teachers in Indonesia are expected to be able to improve their competence. In order for the target to be achieved optimally, the application of a learning model that can effectively improve teacher competencies needs to be implemented.
Based on the discussion that has been explained, TWSS is a learning model that can improve the competence of pre-service science teachers. The existence of individual learning activities, cooperative learning activities, and scaffolding activities are the hallmarks of the TWSS model. These various learning experiences can optimize the empowerment of competency of science teacher candidates so they can facilitate to become qualified teacher candidates.
CONCLUSION
In this study, the effectiveness of the TWSS model was assessed. The results, the mean score of preservice teachers in the parameters of professional competence was 94, while in pedagogical competence was 74. Furthermore, 92% have the responsibility in completing the tasks given, while 85% of students have an excellent attitude. The results of this study inform that the TWSS model can be recommended as a learning model that can empower the competencies of pre-service science teachers optimally. TWSS is a learning model that is still newly developed. The research that studying the model still needs to be done to explore the potential of the TWSS model further. Therefore, further research examining various other competencies, such as the 21st Century competency for science teacher candidates, needs to be conducted.
